Time-dependent quantum mechanics has a number of advantages for calculations of the reaction dynamics of polyatomic systems. It is especially
This application is a four-body system, but the method used here is not special to four-body reactions, and the results demonstrate that the time-independent vibrational configuration method can be a very convenient way to calculate converged quantum mechanical rate constants. Implementation of hierarchical expansion of the potential energy function in the present method will make the calculations affordable for larger systems. This work lays the groundwork for calculating converged rate constants for much larger reactions than have been treated up to now.
The rate constant calculations were performed using flux autocorrelation functions, with a time-independent square-integrable basis set. Two modes that actively participate in bond forming and bond breaking were treated using twodimensional distributed Gaussian functions, and the remaining (nonreactive) modes were treated using harmonic oscillator functions. Furthermore, it suggests a number of well calibrated sublevels of theory that systematically approach the exact result; use of such sublevels for systematic convergence has been instrumental in the success of electronic structure theory but has so far played a lesser role in reaction dynamics. 
